ei ^ m # f? 

JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office 



m m ^ n 0 

Date of Application: 

m m # ^ 

Application Number: 



[ ST.10/C ]: 

m m 

Applicant(s): 



A 



2002^10^240 

4#M 2002-309781 
[JP2002-309781] 



2003^ 7^ 40 



# IF /f * W 

Commissioner, 
Japan Patent Office 




ffil£## ffiliE4f 2003-3053400 



#2002—309781 



mm*] 

[OLffixizmmi 



02-00255 
^14^10^240 

H01L 33/00 

Km #n 

000116024 

100098464 

06-6303-1910 

042974 

21,000R 

mmm i 
i 



i 



ffi$E# 2003-3053400 



#2002—309781 
9910321 



2 



m$E# 2003-3053400 



#2002—309781 



[*ib«] mmm 

[0 0 0 1] 
[0 0 0 2] 

f£3fe© InGaAl P^ft^^ft&MV^fe^ft^JR^tt, fcfcAtfH 
3 lZm£ftZ>£olZ. GaAs^f>^Sf#M«±{C, InGaAlP|fflf 
&ft*^^'\7 ! 'a«#«3t©»3tt*^ia» 3, A IGaAslfl 

fiPl 0#j£f£3*u hJf5_t&CAu-B e^M^e>35;5f lti6 

[0 0 0 3] 

r©«ke>«:«5iTti, m$i<DG a A s ^^M^aP 3 fre>#83febfcftlC*f U 



m$E# 2003-3053400 



#2002—309781 



£U i"Jn>lil^i:'l:Au-Ge^il2a, Au, AltfcttAg^f, 
[0 0 0 4] 

[ftmxwt i ] 

4$ IPS 2001-339100 (0 2 ) 

[0 0 0 5] 

[0 0 0 6] 

[0 0 0 7] 

[0 0 0 8] 
[m^$:«?^-r-5fe«)©#©] 

fe^T, S5>tC«SlRl±S:HSfe«)«i««i*fS:M*ife3e^, 04 JC^S4xS«3fi 
T?tt, (l) #*4££ti£<Z>&*0)|£L W»Ttc«a*i*£ tlc^y^^M 



ffill# 2003-3053400 



#2002—309781 



M 3 ^ y hMili - * Au-G eM©Au©JS«tJC«fc »J, £ < 
i:I0^6li:5:Iffibfe o fit, H 2 Jg ODifeMi: ITAg ££J v»i£tt^§: 

[0 0 0 9] 

mm. t tf&mm ^lt s *i s ^ t tc «fc »j sns ^SMMSftSi^T? & o 

g^?>*5f 2 £MJff i: , BfffH^*'ffi«« t BfffH^^^«jfg|S h ©fg^ & ©fit 
^tg£t-5&Mfre>fcS!g3:£J|iJi££4>fc< i:^t-5„ 

[0 0 10] 

^^tCAg^e>«s5^2^MMJCtt, Ag©#j&*P>fcS«#jett-ej&<, Ag 
&fr<Dm<nf&ft (feiA«Au^>Zn*if) #1 0 a t %J^T©SI^T*#^ LT 

[0 0 1 1 ] 

[0 0 12] 



3 



tfiiiE4# 2003-3053400 



#200 2-309781 



[0013] 

^#^2*13 J:^{C, f§y6JS^gP3 5r^-r^^^«MSPl 0 i:lg«ffi««t 

«Ji2#, i^^^jigpi o y ?WiMm*:Z>mi±mM2 l Ag^ 

f)*Sf2Ml2 2£, #«ttS«i £{£^*^tg£iTS:£«fr<b&£!g3 

[0014] 

$giPL ^^jsaui o$r#«^^i n&m-t&m. muTizmznz>z.t.iz 

Hm<D{&TlzmtfZ>Z£Z%!iil,fc 0 ^C9SL£^«b, £§3&«Jl2 3tt, 

urn*. ±mm2£*mftmm3i o t(Dmx^t/vifms.mm^^c^^mm 

<Z)iSM£vu\ A^^iCH3^Mjf«, In, In-Zn, Sn-Zn&£##;l 
fc£;U;£> 0 . 2~ 5 0 n m^m^m^izmn^nX^^o In-Zn^S 
n-Z n&£?c7)-£Mfc&, Z nm&tfi%7L2>lzm\ Lfrm~t& < &5 

, Z nc?)i!h=rte, B5«Ec7)^«Ji2 ii^^aJSgPl 0©raT*l££:^*BSf£#fc£ 

[0 0 15] 

ni4T^$ti^i:e)^^^T'tt, ^mfomm^i oumm^m^i torn 

, 3©l3iH2 3 ^^btilttiSl ^igftgyggp i o £{gM^pJfg 
&£S£J^Tghl-rS£:#), ^img£#SC{g<1-£3£:#T*£6o fit 
, Z.(D{&Um&l*. i&mm2fp(DAu^Agtfifc®tt2>Z\£$:mML. 

4 ffifl#2 0 0 3 - 3 0 5 3 4 0 0 



#2002-309781 



±mm2 2 nm3±mm2 3 £<Dmm&mm&T**t<izffim : bft£.L&\,\ & 

[0016] 

ZblzMMMtiZmtefefti^ tz.lt m&yt^fcfryt (6 0 0 nm~8 0 0 n 
m) KttLTAumtfffi8 9 %(DSIf*T'*§«)(;f IT A g Ji £ ffl V n tltfJfo 9 

6%<£>£t^£;g'LT£U, ^o, AgteAu j: u«ifcblc< v^#), Ag£ 

f 2MI 2 2 £ LTffiV^r 2lT*, Ml*^^<> M2iil2 2A^^ 

£&jCffiL£ 0 A gfr£>&£JS£te, A g©#^£>&£JScDfffi 

, Z n^Au^t'OiO^S: 1 0 a t %^Tb^*f 9 Oat %£A±(DA g 
£^frJt&VH\ 2 2 2{C10at %J£*ft(Z> A g^CO^M^^tlT 

ffji£(Z>!g3£«Ji2 3 £©IMi;&«^&C[g$U ^^C^^'K^J: 
< ^^>^,*^^ J: LVN 0 Aflt^tCtt, A gjf&£ A g-Z njf, Au- 

A gjg&£#:%x.i3*l, fet^LtiO. 1-0.5 ^ m^K^ffc-rtltf <fc V%„ 
[0 0 17] 

^i^m«2 i iibTii, ¥m&mm®i o y ^i££i±3£#>fc, 

^^^JfgPl 0(Z)^l^«Jf2 1 i:it5l^pfT^fttfAu-Z n^<&^ 
Au-Be-^^, n^T*&;fttfAu-Gel^&£#fflV^*l, ¥##SUf3P 1 0 

L<iio. i ~o . 5 /xmnm&mz %m-?tnt£^ 0 js-r 

&¥iZA g £ Mi £ft^£>^v>Ag#tgi:£«Ji2 l (ct;-^Wi--5r 

illC&U, »Agm^^f li«!2 1 ^M^SiUtf 1MI2 1 



2003-3053400 



#2002-309781 



SfcA, *&5 0 a t %*T?tC -T-Sifc LV*„ 
[0 0 18] 

^ y A u-G e 12 a ©A u ©ffiifctc «fc53fc(Z>lftlK#£: < 
C*£v^£#5SfS®T<2MB©-^T*&£r ^fcJIffiLk,, -T&;b*>, Au- 
Gel2aOAutt, ^^Mffi 1 0 £ it- ^ y V 3 > # * h Sr'flStS fe*bKI|» 

«aicj:y4M**MMMisi o«aa u ^stcffiKLTfe »; , ^o^m^ytm. 
&iRmpmf&i<tixis**>. fit, £<z>rais 11M121 

ffil^ l^ot, ^1^112 1 <&Au<Z)&ffc£MP J ^fc*MCfcmi:£mJf 
[0 0 19] 

■eur, iiiii2 1 T*<DAumm*2 ^c^-s^tc, f 1^112 1 

*flT5 0%gTt'$>5^i: *^«K®«i£^ tc J: « £Mtt£ fit _L# & fflJ A £ j&rt* £ 
M£LV^ £ibfC. E2{C^$*i£J:e>&C, flMl2 1 (DXm&IZS i o 2 

[0 0 2 0] 



ffiIE# 2003-3053400 



#2002—309781 



tlSfcft, 3fc&'»iK , r<5GaAs3l«fc£T?%>J:V* (1 fcfc, l£LT 
*M*#£«&Mv* HI JC^ 3 4x*«fc "5*^2 IBS 7^,1:^^11 

y h&§4fc«)®i4^II2 4 ^IS 

[0 0 2 1] 

f 2tl7tt, Au-Z n^^Au-B e^Mif^'J3>lStt-5 

gitssm^^y, ^^aifgpi o©^«^*«a»©ts^{ctt, au-g 

e LV*„ jg4&»®2 4%, U U P ^O^tC 

IJAu-Z n^Au-B e n^CD^lCliA u-G e L 

[0 0 2 2] 

^^ , ^^^<©W©/J^$V^TO^^^ ) ^^n^^^^ FJS 3 a J: p 5>y 
FJS3 clZ& #7fr^amXklzmj&ZftTl5*)* n7£*^y KM 3 

h7L\t, I n G a A 1 PM^, ifaye% fc&fCl* A 

IGaAsim #£fcLTJSV*e>*l«. i©»ifeJi^» 3 ©ift'AJi, Sift 

[0 0 2 3] 

iliCl nGaAl PM^ilH I n Q>49 (Ga^A^) 0.51 P ®^ T * 
«Sn, x©«^0 1 fc©|HT?£*©ffi(Z>££<Z>#f*&&i*"r&. In 
£ (A l x G a 1-x ) ©igUit^© 0 . 4 9 £<fct>*0 . 51iiInGaAl 



ffifiE4# 2003-3053400 



#2002-309781 



UfcU AlGaAsMfUlt AlyGaj.yAsCfti^tl, y®«^0i: 
[0 0 2 4] 

MMtltit fc^^li, In M9 (Ga 0i3 Al 0t7 ) 0 51 P^f,fi!»J, S 

e # K-^snr^p-v y rmmtt ixio 17 ~ixio 19 c m~ 3 @^, mzwo 

. 1 ~2 /tmlg®n^^5*; Kif 3 a I n Q 4g (G a QgA 1 Q>2 ) Q51 P 
#&fcy, ;>K-yt'0.1~2/iiiigS©^$0!)?Sttl3b^, Zn^F- 
yS*lT^r^UT«a!*U X 1 0 16 ~ 1 X 1 O^em" 3 !!, *£#0. 1~2 
AmIST', n^5yK13a fcHCJfiJ*© InGaAl P^Mt^fc^ttfr 
?>3&5 pj^^9»y KS3 c i:©M«3glc«fcy^S*i5. — AlGaAs 
#ft^4fc¥£{* A* fcfc Al 07 Ga u As^6*'J, Se^K-y 

ZtlX*vVymm#l X 1 0 17 ~1 X 1 0 19 cm" 3 ^, J?3#0. 1-2 # 
miI©n^5*;Kl3ai:, Al^GayAsfr&ftiJ, ;>K-^T'0 

Xl0 16 ~lXl0 19 cm" 3 IE mZtfO. 1 — 2 ^m^ST*, n?g*9yK 
S3a i:HDj|fifft©A 1 G a As«»»^j:5pf ^77 KM 3 c £ 

(ommmmzk yjgjasti*. 

[0 0 2 5] 

£0>$83fcJf7gJ*fi|S3<&iiJg*9v KM 3 a±fC, fet^tfniAl^a^A 
s (0.5^z^0.8) ^e>ft69^>Kfl4!K5l'>'10/ t miJIMan, 
$ e>fC?^ > K7f4 <Z>— SPfCn^G a A s ^P>ft53>^ ^ M5 *«0 . 1 ~ 

i /tmisMstisi y, 3M£#aJIgpi o«$nt^s. *>f> 



ffillff 2003-3053400 



#2002—309781 

[0 0 2 6] 

&mc5~4 om^^mmmm-t&fcMm cdbr) #$fA£*iTv^%j:v^ 

SifM (DBR) 14, iStt»3 b J:*J%A> K^y^tf*^ 
Jf. A 1 G a A s ©A 1 ©jffiJfcfclEX IfciliiC J: yf^tlS. 

[0 0 2 7] 

*mwx*i*. *mftmm® i o £#«ftg«t i £0>ro<z>&jMf 2 &, 

Jf§Pl 0 fctf-S »;^«iS«e$l^Al2 1 4:, Ag^^,^$2iH2 

< z>W7gt?z>z.ziTu mz&mmi 2itAum^Aim}i-?z>£v* 

j»i-SAu^**lS«l*MJ12 1 £¥##«J*SP1 0£©&«SpR£i*&'r 
[0 0 2 8] 

i©«fce>*LED^*/^'S:i«3t'rstCl4, n|0GaAsl|JM 

ocvd (mte&m<t&%mj&&'> mm^icx^ Kmxxahv^jixvv 

h u *^;i/>f yvvu (j^t> TMint^i) > (j^t, a s h 3 h 

V^) , *X70 («T/PHg £V^) nJ£K-A> It© 

H 2 S e £=ap^D7;*f;*<Z>zKfft (H 2 ) SrM^gAU 5 0 0~7 0 0tg^t 
x^^S/^l/f&^U n^T'^r^ U 1X1 0 17 ~ 1X1 0 21 c m" 3 g 

S<£>£h;*.l£G a A s ;fr?>&£ n7£zr># 4r M5?:0.1~l/t mifSS. nj^ 
T**VVTmmtfl X10 17 ~1X1 O 20 c m- 3 m8KDfct.*.\*A 1 0>7 G a Q 3 
A sfr&fcSnJgtf-f > K^Jf 4 £1~1 0 /imiE n^t^f'J7» l 



ffisE# 2003-3053400 



#2002—309781 



X 1 0 16 ~1 X 1 0 19 cm~ 3 nm(DI n 0 4g (Ga y A 1 0<? ) 0>51 P*^^ 
& nfet^y FJf 3 a £ 1 n mUm^** > •Wl/J&A't oV^% 
y>K-^©I n 0 4g (Ga 0<3 Al 0>7 ) 0 51 P*^^5ffittl3 b & 0 . 5 n 
mnm. £ £ iC n m ? ^ y KM 3 a i: |Sf|||<Z>££S#* T% K - A° > f> i$7. £ V * 
m/Mte (DMZ n) {CUT, p^t^^ V 7lS^ 1 X 1 0 17 ~ 1 X 1 0 19 c 
m~ 3 ;fl^©££;*j£l n 04g (Ga y Al^) Q ^ P 6 &3 p ^ v K 

i3cH/tmgE ^n^ti^f^o f©t, ^mfammm 1 o©p^^^ 

y FJS 3 c<7)i:{CAu-B e^P,4S^l^H2 1 fcJ^IIPt^Ay # 
KJ:y0.05~l/e mil, L < 0 . 1 - 0 . 5 # m^^^, ftftfll 
ilCiot, ¥#f«Mg|Sl 0 ^1^112 1 £(Z);f-^y *gH®;££So 
[0 0 2 9] 

^1^112 i *Bifrimzx&2-&, xmmizs i o 2 & 

»^tctt, I$If«^A>y^tf 1^112 i Sr^-rsttric, Si0 2 &£ 

^^A'^^^cvD^h'T-Mtco. o 5~o . 2 fi mmmm-fc^ y*h 

S i 0 2 &£&^a:»/ hX-yf>m 0 ^<D^, ^1MI2 1 &l$If t 
feteXAy #{Ci: y 0.05—1 MmlE MiMLTUi/^ h &iMt-<g> 

[0 0 3 0] 

^CD^, MQMM'P^^VZIZJ:*^ Agj!)^*^2ill2 2&0.1~ 
0.5/imiE I n^^^^||3^MJS2 3 £0 . 2-2 /imil, Jlgr^Jgf 

^E«tt^Ui3>^l ±{CAu-Ge^P>^Sf 4MI 2 4 & 
0.1 — 1 /imiE Au-Ge-a-^^^^§H2m®7 £0.1 — 1 n mil, 

I2 4feir;i2ti7i:©t-5«y^ii!^fcy, ±ft©4 £ ###u&aj 1 o© 

I 11^6^3^112 3$BCfg4:£«Ji2 4 &m*l-£;fo1t\ Mfft#H«CT* 1 

5o-3oo°c(c, <fcy^^b<«, 2 o o-cnmizMM-t$>z.mz&vm&#i 

h^V?-yyiZ£Vfto ZttfVg. n-G a A s ny$? h«5{CMbfe 



1 0 



2003-3053400 



#2 002-309781 



apg-eUF7 3"£*. fit, Ilti6 SHI testis J:3»CA#-.=L>y& 
LTAu-Ge^6ft«Ilii6 5:0.1 — 1 /tmiSMb, H1I6 
&7^^tbT, n^=r>^^ hM5©j£l*|i6T*»bftTV*J&V**#«:xy 

[0 0 3 1 ] 

cmi] 

[02] 

[S3] 
[04] 

»LE D^y ^<©Wrli*5S©SlWHt?S)*. 
[^#©^] 

l 

2 ^MJi 

3 ftftmrntf,® 
1 o ¥##susgB 



ffi$E# 2003-3053400 



#2002—309781 



21 mi &mm 

22 m2±mm 

23 m3±mm 



12 M2 0 0 3 -3 0 5 3 4 0 0 



#2002—309781 



[01] 



[02] 




[03] 




Ag 



I n 



AuGe 



-21 
22 
23 
24 

1 




aili# 2003-3053400 



#2002-309781 



[®4] 



ggzzgg 




ffi|£# 2003-3053400 



#2002—309781 

mm 

mm] mmmmm± izjt&m^mfcfr & £ m%mm^3 *m-?z> ¥m<*m 
2^m«2 2 i:, £{&umm-%m£.?zikmfrt>&z>m3&mm2 

[^0] H 1 



ffiSE# 2003-3053400 



#2002—309781 



ffi m a a & m 



m%m^ (0 0 0 1 1 6 0 2 4] 

1. II¥^H 1 9 9 0^ 8H22H 

ft m 3K»»mi5rt*^KlfK*W2 1#« 



ffill# 2003-3053400 



